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Finish review Question #: 11 


1D: 54380 Treatment of AW's edema includes all of the following EXCEPT: 
Corect 
Y Flag question Select one: 
fashin Sodium restriction % 
Furosemide X 
Dialysis ¥ J 
Rose Wang (ID:113212) this answer is correct. AW's edema is not severe enough to be 
life-threatening, and so dialysis is not indicated. 


Bumetanide % 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 
To understand the symptoms of chronic kidney disease and management of edema. 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD Is often a reduction in creatinine clearance and/or 
proteinuria. The staging of CKD is as follows: 


CKD Staging 


[Kidney Function Stage [EGFR (mi/min/1.73m?) 
G1 - normal or high 290 

G2 — Mildly decreased 60 - 89 

G3a — Mildly to moderately decreased 45-59 

G3b — moderately to severely decreased 30-44 

G4 — severely decreased 15-29 

G5 — kidney failure <15 or on dialysis 
Albuminuria Stage Albuminuria (mg/mmol) 

A1 <3 

A2 3-30 

A3 >30 


Other changes in bloodwork include: 
* Decreased hemoglobin, hematocrit, and ferritin 
* Decreased calcium 
* Decreased bicarbonate (i.e., a shift towards metabolic acidosis) 
* Increased phosphate 


* Increased potassium 


Symptoms often begin to appear at stage G3b. Symptoms initially are mild but can progress and become 
severe as kidney function continues to decline. Sumntoms include: 


e Confusion 
* Lack of energy 


© Pruritis 


Lack of appetite 
- Edema 
e Lack of urination 


+ Nausea (in severe CKD) 


Edema is very common in CKD as kidney dysfunction results in water and salt retention. Edema can easily 
affect a patient's quality of life as it can affect any part of the body, including the lungs. Edema can cause 
difficulty breathing, remaining mobile, and decreased energy level. Edema is commonly managed using 
diuretics to get rid of excess fluid. Having patients weigh themselves before and after starting a diuretic can 
be useful in optimizing diuretic dose. 


Causes of CKD 


[Primary Causes Secondary Causes 
Glomerulonephritis Hypertension 
Polycystic kidney disease Diabetes 
Alport Syndrome Acute kidney injury 


Abnormal kidney 


development Lupus: 


Renal obstruction (e.g., kidney stones, benign prostate hypertrophy, 
tumor) 


Recurring urinary tract infections 


Certain medications (e.g., lithium) 


Hypertension and diabetes are the cause of approximately two-thirds of all CKD cases. 


RATIONALE: 
Correct Answer: 

* Dialysis - AW's edema is not severe enough to be life-threatening, and so dialysis is not indicated. 
Incorrect Answers: 


* Sodium restriction - In healthy individuals and those with chronic kidney disease, the maximum 
recommended daily sodium intake is 2.3 grams. 


e Furosemide - Furosemide can be used to reduce edema and fluid retention. 


e Bumetanide - Bumetanide, a diuretic, can be used to reduce edema. 


TAKEAWAY/KEY POINTS: 


Edema as a complication of chronic kidney disease can range from mild to life-threatening, and the severity 
of the edema helps determine how aggressively to treat the edema. 


REFERENCE: 


[1] KDIGO 2017 clinical practice guideline update for the diagnosis, evaluation, prevention, and treatment of 
chronic kidney disease — mineral and bone disorder (CKD-MBD). Kidney International Supplements. 2017;7(1). 
doi: http://dx.doiorg/10.1016/.kisu.2017.04.001. 


[2] KIDIGO clinical practice guidelines for the management of blood pressure in chronic kidney disease. 
Kidney International Supplements. 2012;2(5). doi:10.1038/kisup.2012.53. 


[BB] About chronic kidney disease. National Kidney Foundation. https://www.kidney.org/atoz/content/about- 
chronic-kidney-disease. Updated February 15, 2017. 


The correct answer is: Dialysis 


Question #: 12 

1D: 54385 When should dialysis be considered for AW? 

Corect 

Ẹ Fag Select one: 

Send Feedback As soon as possible to prevent additional complications from reduced kidney function % 
If AW's uremic state remains w F 
unchaphtd folna Rose Wang (ID:113212) this answer is correct. Less invasive 
aita s mikn e E medical management 1s preferred before dialysis unless the 


patient is in absolutely critical condition. 


On añ intermittent hasis in resnanse ta AW's lab wark and nhvsical sumntams % 


As soon as possible and continue until AW qualifies for kidney transplant * 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 


To understand the definition of chronic kidney disease and when dialysis should be considered as a 
treatment option. 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD is often a reduction in creatinine clearance and/or 
proteinuria. The staging of CKD is as follows: 


CKD Staging 


( Kidney Function Stage [ eGFR (mi/min/1.73m2) 
G1 - normal or high 290 

G2 — Mildly decreased 60 - 89 

G3a — Mildly to moderately decreas8ed 45-59 

G3b — moderately to severely decreased 30-44 

G4 — severely decreased 15-29 

G5 — kidney failure <15 or on dialysis 
Albuminuria Stage Albuminuria (mg/mmol) 

A1 <3 

A2 3-30 

A3 >30 


Other changes in bloodwork include: 
* Decreased hemoglobin, hematocrit, and ferritin 
© Decreased calcium 
e Decreased bicarbonate (i.e, shift towards metabolic acidosis) 
e Increased phosphate 


© Increased potassium 


Symptoms often begin to appear at stage G3b. Symptoms initially are mild but can progress and become 
severe as kidney function continues to drop. Symptoms include: 


e Confusion 
* Lack of energy 


e Pruritis 


Lack of appetite 
e Edema 
e Lack of urination 


e Nausea (in severe CKD) 


Causes of CKD 


Í Primary Causes [ Secondary Causes 
Glomerulonephritis Hypertension 
Polycystic kidney disease Diabetes 
Alport Syndrome Acute kidney injury 
Abnormal kidney 
development Hipis, 


Renal obstruction (e.g., kidney stones, benign prostate hypertrophy, 
tumour) 


Recurring urinary tract infections 
Certain medications (e.g., lithium) 


Question #: 13 


1D: 54417 


Incorrect 


Hypertension ana aiapetes are tne cause of approximately two-tniras OT all UKU cases. 


Dialysis initiation is recommended if one or more of the following occur and cannot be controlled with less 
invasive interventions: 


© Signs of kidney failure begin (e.g, acid-base irregularities, severe pruritis) 
* Inability to control volume or blood pressure 
e Progressive deterioration in nutritional status due to dietary intervention 


© Mental impairment 


GFR is usually around 5 - 10 ml/min/1.73 m? by the time these symptoms are severe enough to require 
dialysis. 


RATIONALE: 
Correct Answer: 


+ If AW's uremic state remains unchanged following treatment with medication - Less invasive 
medical management is preferred before dialysis unless the patient is in absolutely critical condition. 


Incorrect Answers: 


* As soon as possible to prevent additional complications from reduced kidney function - Less 
invasive medication management is first-line due to potential complications with dialysis. 


* Onan intermittent basis in response to AW's lab work and physical symptoms - This is not the 
best utilization of dialysis in chronic kidney disease. 


* As soon as possible and continue until AW qualifies for kidney transplant - Less invasive 
medication management is first-line due to potential complications with dialysis. 


TAKEAWAY/KEY POINTS: 


Chronic kidney disease (CKD) is often asymptomatic until stage G3b and so it is usually diagnosed via 
bloodwork, assuming patients are monitored regularly and have annual check-ups. Dialysis is withheld until 
CKD symptoms are severe enough that they cannot be managed with medication or other less invasive 
interventions. 


REFERENCE: 


[1] KDIGO 2012 clinical practice guidelines for the evaluation and management of chronic kidney disease. 
Kidney International Supplements. 2013;3(1). doi: 10.1038/kisup.2012.73. 


[2] KDIGO 2017 clinical practice guideline update for the diagnosis, evaluation, prevention, and treatment of 
chronic kidney disease — mineral and bone disorder (CKD-MBD). Kidney International Supplements. 2017;7(1). 
doi: http://dx.doiorg/10.1016/.kisu.2017.04.001. 


[3] About chronic kidney disease. National Kidney Foundation. https://Amww kidney.org/atoz/content/about- 
chronic-kidney-disease. Updated February 15, 2017. 


The correct answer is: If AW's uremic state remains unchanged following treatment with medication 


Life-threatening cardiac arrhythmias due to hyperkalemia can be treated with which of the following agents? 


Select one: 
Digoxin x 
iW Rose Wang (ID:113212) this answer is incorrect. Digoxin is not indicated for life- 

threatening cardiac arrhythmia due to hyperkalemia. 


Furosemide IV X 
Sodium polystyrene sulfonate PO % 
Calcium gluconate IV 


| incorrect} 
Marks for this submission: 0.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 
To identify treatment options for hyperkalemia as it can present along with chronic kidney disease. 


BACKGROUND: 
Hyperkalemia can be identified: 


Hyperkalemia severity and treatment 


[eee | 


[ETY Jive cK) treatment 


Non-pharmacological treatment such as: 


+ Reduce dietary sources of K* 
Mild 5.0 - 5.5 mmol/L e Optimize control of disease condition causing hyperkalemia 


e Temporary or permanent discontinuation of K* increasing drugs 


1 Non-pharmacological treatment 
2 Repeat serum K* and kidney function lab work within 3 days 
Moderate 5.8 - 5.9 mmol/L 
3. If second serum K* result is within the same range, consider administration of cation 
binding agent 


Treat pharmacologically as soon as possible if the patient is symptomatic or has abnormal 
electrocardiogram (ECG) results. 
Pharmacological treatments include: 


+ Insulin with glucose 

+ Inhaled, nebulized, or IV B; agonists 
Severe 26.0 mmol/L + Calcium gluconate 

+ Furosemide 


= Cation binding agent 


In addition to pharmacological treatment, use non-pharmacological treatment and repeat 
serum K* level within 3 days 


Hyperkalemia can be treated pharmacologically via different mechanisms: 


Insulin 


© Insulin stimulates the activity of sodium-hydrogen antiporter, resulting in intracellular movement of 
sodium; this activates sodium-potassium ATPase pump, causing an intracellular shift of potassium 


B2 agonists 
* B2 agonists activate sodium-potassium ATPase pump, causing an intracellular shift of potassium 
Calcium gluconate 


© Calcium does not reduce serum K“ but reduces the risk of arrhythmia ECG changes that are present as 
a result of hyperkalemia 


Furosemide 


e Furosemide increases urinary excretion of K- 


Cation binding agent 


* Cation binding agents such as sodium polystyrene sulfonate bind K* and release sodium into the gut, 
resulting in fecal excretion of bound K* 


RATIONALE: 
Correct Answer: 


* Calcium gluconate IV - Intravenous calcium gluconate is used to treat potassium-induced cardiac 
arrhythmias. 


Incorrect Answers: 


* Digoxin IV - Digoxin is not indicated for life-threatening cardiac arrhythmia due to hyperkalemia. 
© Furosemide IV - Furosemide will not treat life-threatening cardiac arrhythmia due to hyperkalemia. 


* Sodium polystyrene sulfonate PO - Oral potassium binders do not work quickly enough in a life- 
threatening situation and will not treat the cardiac arrhythmia, 


TAKEAWAY/KEY POINTS: 


There are multiple mechanisms for treating hyperkalemia but calcium gluconate can also treat hyperkalemia- 
induced cardiac arrhythmias. 


REFERENCE: 


[1] Ezekowitz JA, et al. 2017 Comprehensive update of the Canadian cardiovascular society guidelines for the 
management of heart failure. Can J Cardiol. 2017;33(11):1342-1433. 


[2] Elliot MJ, Ronksley PE, Clase CM, Ahmed SB, Hemmelgarn BR. Management of patients with acute 
hyperkalemia. Can Med Assoc J. 2010;182(15):1631-1635. doi:https://doi.org/10.1503/cmaj.100461. 


The correct answer is: Calcium gluconate IV 


Question #: 14 


1D: 54395 
Corect 


Fag qu 


ton 


All of the following options are possible causes of inadequate iron stores EXCEPT: 


Select one: 


Taking an iron supplement with a calcium supplement * 
Taking iron supplementation with a comorbid malabsorption disorder % 
Adhering to'avegetarian diet * 


Taking an iron supplement v 


Rr E EE Rose Wang (ID:113212) this answer is correct. When 


administered together; vitamin C increases the absorption of 
iron. 


Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 


To understand the role of iron supplementation in patients with anemia secondary to chronic kidney disease 
(CKD). 


BACKGROUND: 


Secondary causes of anemia include a lack of iron stores, serum folic acid concentration, serum vitamin B12 
concentration, or lack of erythropoietin production (as caused by chronic kidney disease (CKD)). Oral iron 
supplementation comes in several forms: 


Iron Supplements 


[Iron satts (300 mg) [Elemental Iron Concentration 
Ferrous gluconate 12% (33 mg) 
Ferrous sulfate 20% (60 mg) 
Ferrous fumarate 33% (99 mg) 


Common side effects of oral iron salt supplementation include: 
e Gastrointestinal upset 
* Constipation 


e Black/tarry stool 


Iron from these iron salts is best absorbed if taken with vitamin C as it prevents the formation of insoluble 
iron complexes and increases reduction of less absorbable ferric to more absorbable ferrous state. 


Other forms of iron include heme iron polypeptides, polysaccharide-iron complexes, and iron amino acid 
chelate (e.g. iron bisglycinate). These are more expensive forms of oral iron supplements but are associated 
with reduced gastrointestinal side effects. 


Heme iron polypeptides are obtained from animal sources; therefore, they have the highest oral 
bioavailability. Polysaccharide-iron complexes have iron bound to starch which is absorbed slowly 
throughout the gastrointestinal tract. Iron amino acid chelate has iron bound to amino acids that have high 
oral bioavailability. 


RATIONALE: 


Correct Answer: 


* Taking an iron supplement with a vitamin C supplement - When administered together, vitamin C 
increases the absorption of iron. 


Incorrect Answers: 


* Taking an iron supplement with a calcium supplement - Calcium binds to iron and reduces its 
absorption, making the iron supplement ineffective. Administration should be separated by at least 2 
hours. 


* Taking iron supplementation with a comorbid malabsorption disorder - Iron supplementation will 
not be properly absorbed with certain malabsorption disorders, such as celiac disease. 


* Adhering to a vegetarian diet - Meat provides iron that is more efficiently absorbed than iron found 
in vegetables (heme iron vs non-heme iron, respectively). 


TAKEAWAY/KEY POINTS: 


Iron supplements are commonly prescribed for patients with chronic kidney disease (CKD); therefore, itis 
important to know the different types of supplements available and how to best administer them. 


REFERENCE: 


[1] Iron fact sheet for health professionals. National Institutes of Health. 
https://ods.od.nih.gov/factsheets/Iron-HealthProfessional/#en20. Updated December 7, 2019. 

[2] Terrie YC. Iron supplements: treating iron-deficiency anemia. Pharmacy Times. 
https://www.pharmacytimes.com/publications/issue/2014/june2014/iron-supplements-treating-iron- 
deficiency-anemia. 


The correct answer is: Taking an iron supplement with a vitamin C supplement 


Question #: 15 


1D: 54419 A patient with chronic kidney disease and creatinine clearance of 25 mL/min requires a diuretic. Which of the 
in following options is the most effective and safe diuretic for this patient? 
YP Flag question 
aoe Select one: 
Hydrochlorothiazide ® 


Furosemide v. 
Rose Wang (ID:113212) this answer is correct. Loop diuretics such as furosemide 


will be safe and effective in causing diuresis for this patient. 


Spironolactone * 


Acetazolamide * 


Marks for this submission: 1.00/1.00. 
TOPIC: Chranic kidney disease 


LEARNING OBJECTIVE: 


To understand the role of diuretics in chronic kidney disease. 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD is often a reduction in creatinine clearance and/or 
proteinuria. 


Other bloodwork signs include: 
* Decreased hemoglobin, hematocrit, and ferritin 
e Decreased calcium 


e Decreased bicarbonate (i.e., shift towards metabolic acidosis) 


* Increased phosphate 


© Increased potassium 


Symptoms include: 
* Confusion 
e Lack of energy 


e Pruritis 


Lack of appetite 
* Edema 
e Lack of urination 


* Nausea (in severe CKD) 


As edema is a common side effect in moderate to severe CKD, diuretics are often given to CKD patients. 
When picking a diuretic, the following should be taken into consideration: 


© Is efficacy reduced below a certain creatinine clearance? 
e Thiazide diuretics have been found to be less effective when creatinine clearance is <30 mL/min 


e Will this diuretic increase or decrease potassium levels? 


© As hyperkalemia is a common complication of CKD, potassium-sparing diuretics should not be 
used if there are safer alternatives 


RATIONALE: 
Correct Answer: 


* Furosemide - Loop diuretics such as furosemide will be safe and effective in causing diuresis for this 
patient. 


lesronecrd Bamar 


Question #: 16 


ID: 54416 


Corect 


+ Hydrochlorothiazide - Hydrochlorothiazide efficacy is significantly reduced in patients with creatinine 
clearance less than 30 mL/min. 


Spironolactone - Spironolactone is a potassium-sparing diuretic and therefore is not the safest 
option for this patient. 


Acetazolamide - Acetazolamide can lead to metabolic acidosis as it increases sodium bicarbonate 
excretion and is not the safest option. 


TAKEAWAY/KEY POINTS: 


When giving a diuretic or any other medication to a patient with chronic kidney disease, it is important to 
take into consideration the drug's efficacy and toxicity when creatinine clearance is reduced. 


REFERENCE: 


[1] KDIGO 2012 clinical practice guidelines for the evaluation and management of chronic kidney disease. 
Kidney International Supplements. 2013;3(1). doi: 10.1038/kisup.2012.73. 


[2] About chronic kidney disease. National Kidney Foundation. https://www.kidney.org/atoz/content/about- 
chronic-kidney-disease. Updated February 15, 2017. 


The correct answer is: 


‘urosemide 


Which of the following symptoms can represent both chronic kidney disease and acute kidney failure? 


Select one: 

Hyperkalemia w 
ou Rose Wang (ID:113212) this answer is correct. Chronic kidney disease can be 

differentiated from acute kidney failure based on the patient's other symptoms and 

medical history. 

Increased urine output * 

Neuropathy * 

Low hemoglobin level % 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 
To differentiate between signs and symptoms of chronic kidney disease and acute kidney failure. 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD is often a reduction in creatinine clearance and/or 
proteinuria. The staging of CKD is as follows: 


CKD Staging 
[Kidney Function Stage [eGFR (mi/min/1.73m?) 
G1 - normal or high 290 
G2 — Mildly decreased 60 -89 
G3a — Mildly to moderately decreased 45-59 
G3b — Moderately to severely decreased 30 -44 
G4 — Severely decreased 15-29 
G5 — Kidney failure <15 or on dialysis 
Albuminuria Stage Albuminuria (mg/mmol) 
A1 <3 
A2 3-30 
A3 >30 


Other changes in bloodwork include: 
* Decreased hemoglobin, hematocrit, and ferritin 
* Decreased calcium 


e Decreased bicarbonate (i.e., shift towards metabolic acidosis) 


* Increased phosphate 


© Increased potassium 


Symptoms often begin to appear at stage G3b. Symptoms initially are mild but can progress and become 
severe as kidney function continues to drop. Symptoms include: 


e Confusion 
* Lack of energy 


e Pruritis 


Lack of appetite 
e Edema 


e Lack of urination 


Neuropathy 


Causes of CKD 


[ Primary Causes [ Secondary Causes 

Glomerulonephritis Hypertension (especially if uncontrolled) 
Polycystic kidney disease Diabetes (especially if uncontrolled) 
Alport Syndrome Acute kidney injury 

Abnormal kidney 

development Lupus 


Renal obstruction (e.g., kidney stones, benign prostate hypertrophy, 
tumour) 


Recurring urinary tract infections 
Certain medications (e.g., lithium) 


Hypertension and diabetes are the cause of approximately two-thirds of all CKD cases. 


RATIONALE: 
Correct Answer: 


+ Hyperkalemia - Chronic kidney disease can be differentiated from acute kidney failure based on the 
patient's other symptoms and medical history. 


Incorrect Answers: 


* Increased urine output - Increased urine output may represent chronic kidney disease but not acute 
kidney failure. 


e Neuropathy - Neuropathy is a common symptom in chronic kidney disease but not in acute kidney 
failure. 


* Low hemoglobin level - Low hemoglobin level can be a sign of chronic kidney disease but not acute 
kidney failure. 


TAKEAWAY/KEY POINTS: 


Chronic kidney disease symptoms may include hyperkalemia, hyperphosphatemia, hypocalcemia, metabolic 
acidosis, anemia, pruritis, and changes in urine output. 


REFERENCE: 


[1] KDIGO 2012 clinical practice guidelines for the evaluation and management of chronic kidney disease. 
Kidney International Supplements. 2013;3(1). doi: 10.1038/kisup.2012.73. 


[2] KDIGO 2017 clinical practice guideline update for the diagnosis, evaluation, prevention, and treatment of 
chronic kidney disease ~ mineral and bone disorder (CKD-MBD). Kidney International Supplements. 2017;7(1). 
doi: http://dx.doiorg/10.1016/j.kisu.2017.04.001. 


[3] About chronic kidney disease. National Kidney Foundation. https://Amww-kidney.org/atoz/content/about- 
chronic-kidney-disease. Updated February 15, 2017. 


The correct answer is: Hyperkalemia 


Question #: 17 
10:5411 Which of the following chronic kidney disease drugs do NOT commonly cause nausea? 
Incorrect 
Select one: 
a. Calcium x 


Carbonate Rose Wang (ID:113212) this answer is incorrect. Nausea is a common side 


D O cic E Vinnie 


ies 


b. Sodium polystyrene sulfonate x 
c. Calcitriol Y 


d. Ferrous fumarate % 


| Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 


To understand the definition of chronic kidney disease and common treatments for disease complications. 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD is often a reduction in creatinine clearance and/or 
proteinuria. The staging of CKD is as follows: 


CKD Staging 
( Kidney Function Stage [ eGFR (ml/min/1.73m?) 
G1 - normal or high 290 
G2 — Mildly decreased 60 - 89 
G3a — Mildly to moderately decreased 45-59 
G3b — moderately to severely decreased 30-44 
G4 — severely decreased 15-29 
G5 — kidney failure <15 or on dialysis 
‘Albuminuria Stage Albuminuria (mg/mmol) 
Al <3 
A2 3-30 
A3 >30 


Other changes in bloodwork include: 
* Decreased hemoglobin, hematocrit, and ferritin 
* Decreased calcium 
* Decreased bicarbonate (i.e. shift towards metabolic acidosis) 
* Increased phosphate 


© Increased potassium 


Oral vitamin D3 is inactive. It is biotransformed by both the liver and kidneys to become its active form. As 
kidney function decreases, so does its ability to biotransform vitamin D. As a result, calcitriol is given; this is 
the kidney-transformed form of vitamin D. 


Calcium carbonate supplements are used in CKD patients for 2 reasons: to increase serum calcium level and 
to prevent absorption of dietary phosphate when the supplement is administered with food. 


Anemia is common in CKD, especially as the disease progresses, Iron supplements such as ferrous fumarate 
are often prescribed as a treatment for the anemia. 


Sodium polystyrene sulfonate prevents potassium absorption by binding the potassium in the intestine and 
causing its excretion via feces. 


RATIONALE: 
Correct Answer: 

e Calcitriol - Calcitriol is a form of active vitamin D, it is not known to cause nausea. 
Incorrect Answers: 

e Calcium Carbonate - Nausea is a common side effect of calcium carbonate. 


* Sodium polystyrene sulfonate - Nausea is a common side effect of sodium polystyrene sulfonate. 


Ferrous fumarate - Nausea is a common side effect of ferrous fumarate. 


TAKEAWAY/KEY POINTS: 
There are treatment options to regulate every electrolyte disturbance brought on by CKD. 


REFERENCE: 


Question # 18 


ID: 54410 


Corect 


[1] KDIGO 2012 clinical practice guidelines for the evaluation and management of chronic kidney disease. 
Kidney International Supplements. 2013;3(1). doi: 10.1038/kisup.2012.73. 


[2] KDIGO 2017 clinical practice guideline update for the diagnosis, evaluation, prevention, and treatment of 
chronic kidney disease - mineral and bone disorder (CKD-MBD). Kidney International Supplements. 2017:7(1).. 
doi: http://dx.doi.org/10.1016/).kisu.2017.04.001. 


The correct answer is: Calcitrial 


DK is an 81 year old female admitted to the hospital with an elevated serum potassium of 5.8 mmol/L 
and subsequent cardiac arrhythmia. She has a history of chronic kidney disease and hypertension. 


DK was diagnosed with a UTI 3 days ago. She was prescribed Septra® 
(sulfamethoxazole/trimethoprim) 800 mg/160 mg BID. 


Her home medications include: 


+ perindopril 8 mg daily 
* furosemide 40 mg BID; and 
* cetirizine 20 mg once daily 


What is the most reasonable explanation for DK's hyperkalemia and subsequent arrhythmia? 


Select one: 
a. DK is non-compliant with her renal diet and eats food high in potassium % 
b. DK is likely experiencing v 


Hopes AO Rose Wang (ID:113212) this answer is 


e E e ea correct, Perindopril increases serum potassium, as 
does trimethoprim in Septra 


¢. DK's likely experiencing hyperkalemia secondary to perindopril and furosemide therapy ¥ 
d. DK is likely experiencing hyperkalemia secondary to furosemide and cetirizine therapy % 


(Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 
To identify the signs and causes of hyperkalemia as it can be a complication of renal dysfunction. 


BACKGROUND: 


Potassium is an electrolyte that is critical for proper functioning of smooth muscles, skeletal muscles, the 
heart, and nerves. 


Normal potassium level is between 3.3 - 5.1 mmol/L. There isn't evidence to suggest the exact potassium 
level at which intervention is required. However, it is generally accepted that potassium 25.5 mmol/L requires 
non-pharmacological treatment and potassium >6.0 mmol/L requires pharmacological treatment. 


Symptoms of hyperkalemia include: 
* Muscle weakness 
> Flaccid paralysis 
* Partial or complete blockage of the intestine (ileus) 


* Changes in ECG 
© Tall peaked T wave 


e Loss of P wave with tall peaked T wave 


e Widened QRS with tall T wave 


Causes of Hyperkalemia 


Laboratory error 
Repeated clenching of the fist while blood is drawn 
Lysis of blood sample 


Angiotensin-converting enzyme inhibitors (ACEi) 
Angiotensin II receptor blockers 
Azole antifungals 
Beta-blockers 
Cyclosporine 
Digoxin (at toxic levels) 
Medication Glucose infusion 


Question #: 19 


ID: 54408 
Corect 


¥ Fag question 


Insulin deficiency 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 

Potassium-sparing diuretics (amiloride, eplerenone, spironolactone, triamterene) 
Potassium supplements 

Tacrolimus 

Trimethoprim 


Chronic kidney dysfunction 
Renal failure 

Renal hypoperfusion 
Hypoaldosteronism 


Medical conditions 


RATIONALE: 
Correct Answer: 


* DKis likely experiencing hyperkalemia secondary to perindopril and Septra® therapy - 
Perindopril increases serum potassium, as does trimethoprim in Septra®. 


Incorrect Answers: 


* DKis non-compliant with her renal diet and eats food high in potassium - This may be true, but 
the question does not provide any information about DK's diet. 


ing hyperkalemia secondary to perindopril and furosemide therapy - 


ing hyperkalemia secondary to furosemide and cetirizine therapy - Neither 
of these medications are associated with hyperkalemia. 


TAKEAWAY/KEY POINTS: 


There is a long list of medications that can induce hyperkalemia and bloodwork should be done at regular 
intervals to monitor potassium levels. 


REFERENCE: 
[1] Hollander-Rodriguez JC, Calvert JF. Hyperkalemia. Am Fam Physician. 2006;73(2):283-290. 


[2] Elliot MJ, Ronksley PE, Clase CM, Ahmed SJ, Hemmelgarn BR. Can Med Assoc J. 2010;182(15):1631-1635. 
doihttps://doi.org/10.1503/cmaj.100461. 


The correct answer is: DK is likely experiencing hyperkalemia secondary to perindopril and Septra® therapy 


Which of the following statements best describes the relationship between chronic kidney disease (CKD) and 
smoking? 
Select one: 


a. Smokers with CKD have a higher risk of developing lung cancer % 
b. Smoking canincrease w 


the speed of CKD Rose Wang (ID: 113212) this answer is correct. Smoking is 
progression associated with faster progression of CKD and can cause kidney 
failure. 


c Smoking cessation medications are contraindicated in CKD X% 


d. There is no relationship between CKD and smoking % 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 
To understand the definition of chronic kidney disease and risk factors for disease progression. 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD is often a reduction in creatinine clearance and/or 
proteinuria. The staging of CKD is as follows: 


CKD Staging 


[Kidney Function Stage eGFR (mi/min/1.73m?) ) 


Y1 -nunna UE myi evu 
G2 — Mildly decreased 60 - 89 

G3a — Mildly to moderately decreased 45-59 

G3b — moderately to severely decreased 30-44 

G4 — severely decreased 15-29 

G5 — kidney failure <15 or on dialysis 
Albuminuria Stage Albuminuria (mg/mmol) 

Al <3 

A2 3-30 

A3 >30 


Other changes in bloodwork include: 
* Decreased hemoglobin, hematocrit, and ferritin 
* Decreased calcium 
* Decreased bicarbonate (i.e. a shift towards metabolic acidosis) 
© Increased phosphate 


© Increased potassium 


Symptoms often begin to appear at stage G3b. Symptoms initially are mild but can progress and become 
severe as kidney function continues to drop. Symptoms include: 


e Confusion 

* Lack of energy 
© Pruritis 

* Lack of appetite 
* Edema 

© Lack of urination 


© Nausea (in severe CKD) 


Causes of CKD 


[Primary Causes Secondary Causes 
Glomerulonephritis Hypertension 
Polycystic kidney disease Diabetes 
Alport Syndrome Acute kidney injury 


Abnormal kidney 


development Lupus 


Renal obstruction (e.g. kidney stones, benign prostate hypertrophy, 
tumour) 

Recurring urinary tract infections 

Certain medications (e.g. lithium) 


Smoking has been associated with renal failure and is likely to worsen CKD progression as it affects oxygen 
levels in the blood, increases blood pressure, and causes inflammatory responses in the body. It is important 
to encourage CKD patients to quit smoking for their overall health and to slow the progression of the 
disease. 


RATIONALE: 
Correct Answer: 


* Smoking can increase the speed of CKD progression - Smoking is associated with faster 
progression of CKD and can cause kidney failure. 


Incorrect Answers: 


+ Smokers with CKD have a higher risk of developing lung cancer - Smokers are at increased risk of 
developing lung cancer independent of kidney function. 


* Smoking cessation medications are contraindicated in CKD - Smoking cessation therapy can be 
used in CKD patients, although some drugs may require renal dose adjusting. 


* There is no relationship between CKD and smoking - There is a relationship between CKD and 
smoking 


TAKEAWAY/KEY POINTS: 


Promoting smoking cessation is important when speaking with anyone who smokes cigarettes, but it should 
be stressed that patients with CKD who continue smoking are increasing their risk of worsening their CKD 
progression and renal failure. 


REFERENCE: 


[1] KDIGO 2012 clinical practice guideline for the evaluation and management of chronic kidney disease. 
Kidney international Supplements. 2013;3(1). doi:10.1038/kisup.2012.74. 

[2] About chronic kidney disease. National Kidney Foundation. https://www.kidney.org/atoz/content/about- 
chronic-kidney-disease. Updated February 15, 2017. 


The correct answer is: Smoking can increase the speed of CKD progression 


Question # 20 

1D: 34204 All of the following are target parameters that should be monitored for patients who have diabetes and 
se chronic kidney disease (CKD) EXCEPT: 

¥ Flag question 


‘Send Feedback Select one: 


Target systolic blood pressure less than 120 mmHg ® 
Albumin-to-creatinine ratio (ACR) <3 mg/mmol % 
HbA1¢ <7% for diabetic patients X 


s di v 
a Curr Rose Wang (ID:113212) this answer is correct. While this is the normal 
145 mmol/L range for sodium, sodium isn't significantly affected by kidney disease and 


thus doesn't require close monitoring. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Chronic kidney disease 


LEARNING OBJECTIVE: 


To understand the monitoring parameters for patients with chronic kidney disease (CKD). 


BACKGROUND: 


Chronic kidney disease (CKD) is defined by the presence of kidney damage or a decrease in kidney function 
lasting for at least three months. The first sign of CKD is often a reduction in creatinine clearance and/or 
proteinuria. The staging of CKD is as follows: 


CKD Staging 
[Kidney Function Stage [eGFR (mi/min/1.73m2) 
G1 - normal or high 290 
G2 — Mildly decreased 60-89 
G3a — Mildly to moderately decreas8ed 45-59 
G3b — moderately to severely decreased 30-44 
G4 — severely decreased 15-29 
G5 — kidney failure <15 or on dialysis 
Albuminuria Stage Albuminuria (mg/mmol) 
Al <3 
A2 3-30 
A3 >30 


Other changes in bloodwork include: 
* Decreased hemoglobin, hematocrit, and ferritin 
* Decreased calcium 
* Decreased bicarbonate (i.e., a shift towards metabolic acidosis) 
* Increased phosphate 


© Increased potassium 


Symptoms often begin to appear at stage G3b. Symptoms initially are mild but can progress and become 
severe as kidney function continues to drop. Symptoms include: 


© Contusion 
* Lack of energy 
© Pruritis 

* Lack of appetite 
* Edema 

e Lack of urination 


e Nausea (in severe CKD) 
For patients with CKD, the following monitoring parameters should be followed: 


© Albumin-to-creatinine ratio (ACR) <3 mg/mmol (monitored every 3-6 months) 


* Systolic blood pressure (SBP) <120 mmHg (standardized clinic BP measurement) (KDIGO 2021) 
(monitored every 1-2 months with the patient monitoring daily) 


RATIONALE: 


Correct Answer: 


e Serum sodium level between 135-145 mmol/L - While this is the normal range for sodium, sodium 
isn't significantly affected by kidney disease and thus doesn't require close monitoring. 


Incorrect Answers: 


* Target systolic blood pressure less than 120 mmHg - The target systolic blood pressure for diabetic 
and non-diabetic patients with chronic kidney disease (CKD) is <120 mmHg. 


* Albumin-to-creatinine ratio (ACR) <3 mg/mmol - The target albumin-to-creatinine ratio (ACR) for 
patients with chronic kidney disease (CKD) is <3 mg/mmol. 


* HbA1c <7% for diabetic patients - The target HbAtc for most diabetic patients with chronic kidney 
disease (CKD) is <7%. 


TAKEAWAY/KEY POINTS: 


Monitoring parameters for patients with chronic kidney disease (CKD) include an albumin-to-creatinine ratio 
(ACR) <3 mg/mmol (monitored every 3-6 months) and systolic blood pressure (SBP) <120 mmHg 
(standardized clinic BP measurement) (monitored every 1-2 months with the patient monitoring daily). 


REFERENCE: 


[1] KDIGO 2021 clinical practice guideline for the management of blood pressure in chronic kidney disease. 
Supplement to kidney International, 2021:99(35). 


The correct answer is: Serum sodium level between 135-145 mmol/L 
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